A two-dimensional model of fault-charged hydrothermal systems has been developed that considers ,he transient development of such systems including the effects of heat losses to the confining layers.The model can be used for theoretical studies of the development of fault-charged reservoirs. It can also be used to estimate the rate of recharge from the fault source and the time of evolution, using temperature data from wells. The model has been applied to the hydrothermal system at Susanville, California. A reasonable match with the areal temperature distribution in the primary aquifer and the temperature profiles of individual wells was obtained. This allowed an estimate of the recharge rate from the fault into the hydrothermal system to be obtained. As the calculated recharge rate (9 x 10 -6 m3/s m) into the Susanville hydrothermal system proved to be quite significant, a threefold increase in the potential of the Susanville hydrothermal anomaly for space heating purposes is predicted.
then calculated. They applied the model to the Monroe, Utah, hydrothermal system and studied the temperature distribution in the system caused by steady upfiow of water in a vertical fault.
Riney et al. [1979] used a numerical model to study the temperature distribution at the East Mesa hydrothermal system in the Imperial Valley of California. They assumed that the reservoir is recharged by a cylindrical fault system, representing the intersection of three major faults. They modeled the mass and heat transfer in the aquifer in some detail, but used only an approximate representation of heat losses to the caprock and neglected heat losses to the bedrock altogether. They obtained a reasonable match with the steady state temperature distribution in the reservoir and heat flow at the surface. However, the authors recognized the non-uniqueness of the reservoir parameters obtained, especially the porosities and permeabilities in the reservoir.
Using a semi-analytic approach, Goyal and Kassoy [ 1980] developed a steady state model of a fault-charged reservoir system. They specified the flow rate and the temperature of 4. Within the confining beds (caprock and bedrock) (1) the permeability is so low that movement of heat is controlled only by heat conduction, (2) horizontal conduction is neglected (numerical studies by Bodvarsson and Tsang [1982] ) have shown that this assumption is quite reasonable, (3) there is no resistance to heat transfer at the interfaces with the aquifer.
5. At some depth, B, below the aquifer, the temperature in the bedrock, Tb2, is constant.
6. The thermal properties of the formations above and below the aquifer may be different, but all thermal parameters for the liquid and rock are constant.
Based on the above assumptions, the differential equation governing the temperature in the aquifer at any time t can readily be derived by performing an energy balance on a control volume in the aquifer: Figure 2 shows the fault-charged geothermal system for which a mathematical model has been developed. Initially, temperatures increase linearly with depth with a geothermal gradient, a. At time t = 0, hot water starts to flow up the vertical fault and is recharged into a relatively thin horizontal aquifer under forced convection. The behavior of the system is then controlled by the following assumed conditions:
1. At the ground surface, the temperature, To•, remains constant. 
No heat losses occur as
Equations ( Figure 7 for r = 1.0, where it may be seen that the smaller 01 is, the further away from the fault the thermal front has advanced. This is reasonable since represents the heat capacity of the aquifer normalized to that of the caprock. Thus, the higher the value of 01 the greater the heat capacity of the aquifer and consequently smaller volume of the aquifer away from the fault becomes heated. The objective of this exercise is to use the model to match the temperature contour data shown in Figure 14 and the temperature profiles from individual wells in an attempt to estimate the hot water recharge. After a number of computer runs, the match shown in Figures 15 and 16 was obtained. As  Figure 15 shows, the calculated temperature contours compare very well with the observed ones in the hottest region of the field, close to the proposed fault. Further away, however, there are large differences between the calculated and the observed temperatures. There are several possible reasons for the discrepancy. First, only limited data are available away from the fault (only wells S-5 and S-10), so that temperature contours are not accurately known. Second, evidence shows that there is a high regional flow of groundwater toward the southeast and that mixing of the colder shallow groundwater with the hot fluids is taking place. Third, the subsurface geology is considerably more complex than can be accounted for by the simple model we have used here. In any case, the model matches the temperature profiles of wells close to the proposed fault very well, as shown in Figure 16 
